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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 30 June 2005 , 
2a)H This action is FINAL. 2b)Q This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) (3 Claim(s) 1-15 is/are pending in the application. 
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DETAILED ACTION 
Claim Rejections - 35 USC § J 03 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rueckes et 
al., "Carbon Nanotube-Based Nonvolatile Random Access Memory for Molecular Computing", 
Science, vol. 289, July 7, 2000, pp 94-97 in view of Kaneto et al., "Electrical conductivities of 
Multi-wall carbon nano tubes", Synthetic Materials, Elsevier Sciences, vol. 103, 1999, pp 2543- 
2546. 

3. Rueckes discloses an assembly substantially as claimed. 
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fte. 1. Suspended nanotube device architecture. 
(A) Three-dimensional view of a suspended cross- 
bar array showing four junctions with two ele- 
ments m the ON (contact) state and two ele- 
ments in the OFF (separated) state. The substrate 
consists of a conducting layer [eg* highly doped 
silicon (dark gray)] that terminates in a thin di- 
electric layer [eg., SiO a digit #ay)l. The lower 
nanotubes are supported directly on the dielectric 
film, whereas the upper nanotubes are suspended 
by periodic inorganic or organic supports {gray 
blocks). Each nanotube is contacted by a metal 
electrode (yellow blocks). (B) Top view of an rt by 
m device array. The nanotubes in this view are 
represented by blade crossing lines, and the sup- 
port blocks for the suspended SWNTs are indicat- 
ed by light gray squares. The electrodes used to 
address the nanotubes are indicated by yeUow 
squares. 
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1 . Pertaining to claim l 3 Rueckes teaches an assembly including a substrate and a 
conductive trace disposed on the substrate, wherein the trace includes a plurality of unaligned 
nanotubes for providing a plurality of conductive pathways along the trace. Rueckes teaches a 
random distribution of metallic and semiconductor tubes, however Rueckes does not explicitly 
state that these tubes are a plurality of unaligned nanotubes. Kaneto teaches a plurality of 
unaligned nanotubes. See FIG. 1(a) and 1(b) of Kaneto where clusters of nanotubes are 
disclosed. In view of Naneto, it would have been obvious to one of ordinary skill in the art to 
recognize that carbon nanotubes are initially in the form of clusters because the electrical 
conductivities of individual nano tubes have been measured (see Abstract). 

2. Pertaining to claim 2, Rueckes in view of Kaneto teaches the assembly of claim 1 
wherein the nanotube segments include single walled carbon nanotubes. 

3. Pertaining to claim 3, Rueckes in view of Kaneto teaches the assembly of claim 1 
wherein the nanotubes include multi-walled carbon nanotubes. 

4. Pertaining to claim 4, Rueckes in view of Kaneto teaches the assembly of claim 1 
wherein the nanotube segments have different lengths (see the explanation of figure 2D on page 
95 where Rueckes discloses various minimum bistable device sizes). 
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5. Pertaining to claim 5, Rueckes in view of Kaneto teaches the assembly of claim 1 
wherein the nanotubes include nanotubes having a length shorter than the length of the article 
(see the explanation above in the rejection of claim 4). 

6. Pertaining to claim 6, Rueckes in view of Kaneto teaches an assembly including a 
substrate and a conductive trace disposed on the substrate, wherein the trace includes an 
electrical network of a plurality of unaligned nanotubes in contact with other nanotubes to 
provide a plurality of conductive pathways along the trace. 

7. Pertaining to claim 7, Rueckes teaches the assembly of claim 6 wherein the nanotubes 
include single walled carbon nanotubes. 

8. Pertaining to claim 8, Rueckes in view of Kaneto teaches the assembly of claim 6, 
wherein the nanotubes include multi-walled carbon nanotubes. 

9. Pertaining to claim 9, Rueckes in view of Kaneto teaches the assembly of claim 6 
wherein the nanotubes have different lengths. 

10. Pertaining to claim 10, Rueckes in view of Kaneto teaches the assembly of claim 6 
wherein the nanotubes include nanotubes having a length shorter than the length of the trace. 



1 1 . Pertaining to claim 1 1 , Rueckes in view of Kaneto teaches an assembly including a 
substrate and a conductive trace of predefined shape, the conductive trace being over the 
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substrate, the conductive trace including a plurality of unaligned nanotubes for providing a 
plurality of conductive paths along the extent of the trace. 

12. Pertaining to claim 12, Rueckes in view of Kaneto teaches an assembly including a 
substrate, at least one metal electrode, and a conductive trace of predefined shape, the conductive 
trace being over the substrate, the conductive trace including a plurality of unaligned nanotubes 
providing a plurality of conductive paths along the extent of the trace, and the metal electrode 
being over at least a portion of the conductive trace, the metal electrode being formed by a 
metalization step. 

13. Pertaining to claim 13, Rueckes in view of Kaneto teaches a wafer substrate structure 
having a non-woven fabric of unaligned nanotubes covering a major surface of the wafer 
substrate and wherein the nanotubes of the fabric are arranged in accordance with inherent self- 
assembly traits of the nanotubes (see FIG. IB). 

14. Pertaining to claim 14, Rueckes in view of Kaneto teaches a wafer substrate structure 
having a non-woven fabric of unaligned nanotubes covering a major surface of the wafer 
substrate and wherein the fabric is substantially a monolayer of nanotubes. 

15. Pertaining to claim 15, Rueckes in view of Kaneto teaches a wafer substrate structure 
having a non-woven fabric of unaligned nanotubes covering a major surface of the wafer 
substrate and wherein the fabric has a controlled density of nanotubes. 
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Conclusion 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to W. David Coleman whose telephone number is 571-272-1856. 
The examiner can normally be reached on Monday-Friday 9:00 AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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